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ABSTRACT

Article info:

Submitted: 02 February 2024 In this Work, a_novel series of mefenam_ic acid analogs were developed an_d
Revised: 07 March 2024 synthesized with the goal of developing a lead chemical that has anti-
Accepted: 10 March 2024 inflammatory efficacy and avoids the adverse effects of NSAIDs. Molecular

docking analysis was performed by recruiting the ligands, COX-1 and COX-2
ID:JAOC-2401-1162 to identify the best-fitted molecule using AutoDock software. Afterwards, the
Checked for Plagiarism: Yes compounds were synthesized and analyzed. To assess the drug's efficacy, the

Language Editor Checked: Yes compounds were subjected to in vivo analgesic and anti-inflammatory

experiments. Most of synthesized ligands have greater binding free energy
than mefenamic acid on COX-1. When compared to the positive control, the
compounds 2-(2,3-dimethylphenylamino)-N-(2-(3,5-di-tert-butyl-4-
hydroxyphenyl)-4-oxothiazolidin-3-yl) benzamide, 2-(2,3-
dimethylphenylamino)-N-(2-(4-fluorophenyl)-4-oxothiazolidin-3-

yl)benzamide, 2-(2, 3-dimethylphenylamino)-N-(4-oxo-2-p-tolylthiazolidin-
3-yl) benzamide and 2-(2,3-dimethylphenylamino)-N-(2-(4-chlorophenyl)-4-
oxothiazolidin-3-yl)  benzamide, 2-(2,3-dimethylphenylamino)-N-(2-(4-
nitrophenyl)-4-oxothiazolidin-3-yl)benzamide demonstrated a larger or
comparable proportion of analgesic and anti-inflammatory action

respectively.  Furthermore, the  selected compounds  “2-(2,3-

dimethylphenylamino)-N-(2-(3,5-di-tert-butyl-4-hydroxyphenyl)-4-
Keywords: oxothiazolidin-3-yl) benzamide”, and “2-(2,3-dimethylphenylamino)-N-(4-
Thiazolidinone, Molecular docking, | oxo-2-p-tolylthiazolidin-3-yl) benzamide” seemed to have the least

Mefenamic acid, Cyclooxygenase, NSAIDs, | ylcerogenic activity. These findings show that some of the newly created
Synthesis mefenamic acid analogs may be selected as lead compounds due to their
significant biological properties without ulcerogenic activity.
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Introduction

on-steroidal anti-inflammatory
medications (NSAIDs) are a class of
pharmacologically-active compounds
used to suppress pain and
inflammation [1] . These chemicals
inhibit the two cyclooxygenase isoforms (COX-1
and COX-2) in a non-selective manner [2]. COX-
1 inhibition disrupted homeostatic function, but
COX-2 inhibition resulted in anti-inflammatory
action [3-5]. Inhibiting COX causes an increase
in leukotrienes, which are produced via the 5-
lipoxygenase pathway, resulting in a variety of
negative effects such as gastrointestinal damage
and other inflammatory events [6,7]. Many
publications exist on the various chemical
structures of dual COX/5-LO inhibitors, which
provide a better method for generating novel
effective drugs with the fewest adverse effects
[8-14]. The thiazolidine-4-one derivatives
demonstrated stereoselective anti-
inflammatory and analgesic activities with
fewer gastrointestinal side effects, as well as
inhibition of COX-2 isoforms just like compound
1 (Scheme 1) [15-18].
As a result of the foregoing observation, we
used a hybridization technique to create a novel
series of mefenamic acid derivatives by
inserting a thiazolidinone ring. All of the target
compounds have been tested for anti-
inflammatory, analgesic, and ulcerogenic
properties. The results of this work are
reported as a continuation of our previous
studies with the aim of designing and
synthesizing COX inhibitors as analgesic
compounds [19-21].

Scheme 1. The chemical structure of compound 1
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Experimental
Chemistry

The starting materials and other corresponding
reagents were obtained from Merck chemical
company (Tehran, Iran), and used without
further purification. An electrothermal 1A 9300
capillary melting-point apparatus (Ontario,
Canada) was used to measure the uncorrected
melting points. IR spectra were captured using a
Shimadzu FT-IR 8400 apparatus. H-NMR
spectra were obtained on a Bruker FT-NMR
(AC-400 MHZ). Tetramethylsilane (TMS) was
employed as an internal standard. The Mass
spectra were also recorded on a Finnigan Mat
TSQ-70 spectrometer at 70 eV. Thin layer
chromatography (TLC) was also utilized to
investigate the progression of the chemical
reactions along with the reactivity and purity of
the produced materials.

General synthesis of (E)-N'-benzylidene-2-((2,3-
dimethylphenyl)amino) benzohydrazide analogs
(5a-5n)

The main approach for preparing mefenamic
acid hydrazone derivatives (Scheme 2) followed
the previously established procedures [6]. In
this study, we synthesized some new hydrazone
derivatives using the corresponding aromatic
aldehydes. Compounds 5c¢, 5e, 5f, and 5n were
newly-synthesized derivatives.

(E)-2-(2, 3-Dimethylphenylamino)-N'-(2-
chlorobenzylidene) benzohydrazide (5c)

Yield 95%; m.p. = 212-213 °C. FT-IR (KBr): cm-,
3320 (NH), 3200 (NH), 1633 (C=0); H-NMR
(400 MHz, ds-DMSO): ppm, 9.85 (bs, 1H, NH),
8.02 (s, 1H, NH), 8.05 (s, 1H, N=CH), 7.84 (d, ] =
8.0 Hz, 1H, aromatic C-H), 7.51-7.43 (m, 1H,
aromatic C-H), 7.42-7.31 (m, 2H, aromatic C-H),
7.26 (t, 1H, aromatic C-H), 7.13-7.04 (m, 3H,
aromatic C-H), 6.91 (d, ] = 7.2 Hz, 1H, aromatic
C-H), 6.88 (d, ] = 7.6 Hz, 1H, aromatic C-H), 6.76
(t, 1H, aromatic C-H), 2.28 (s, 3H, CH3), 2.16 (s,
3H, CH3); Mass: m/z (%), 379 (M++2, 10), 377
(M+, 30), 224 (100), 209 (32), 194 (11), 180
(25).


https://jaoc.samipubco.com/article_193407.html
https://jaoc.samipubco.com/article_193407.html
https://jaoc.samipubco.com/article_193407.html
https://jaoc.samipubco.com/article_193407.html
https://jaoc.samipubco.com/article_193407.html
https://jaoc.samipubco.com/article_193407.html
https://jaoc.samipubco.com/article_186982.html
https://jaoc.samipubco.com/article_193407.html

Journal of Applied Organometallic Chemistry

(E)-2-(2,3-Dimethylphenylamino)-N'-(2,6-
dichlorobenzylidene)benzohydrazide (5e)

Yield 94%; m.p. = 246-247 °C. FT-IR (KBr): cm,
3313 (NH), 3232 (NH), and 1636 (C=0); 1H-
NMR (400 MHz, d6-DMSO): ppm, 12.1 (s, 1H,
NH), 9.24 (bs, 1H, NH), 8.62 (s, 1H, =CH), 7.77
(d, J]= 8.4 Hz, 1H, aromatic C-H), 7.56 (d, ] = 8.0
Hz, 2H, aromatic C-H), 7.44 (t, 1H, aromatic C-
H), 7.31 (t, 1H, aromatic C-H), 7.09-7.07 (m, 2H,
aromatic C-H), 6.99 (d, ] = 4.8 Hz, 1H, aromatic
C-H), 6.85-6.78 (m, 2H, aromatic C-H), 2.28 (s,
3H, CH3), and 2.12 (s, 3H, CH3); Mass: m/z (%),
415 (M+4,4), 413 (M+2, 20), 411 (M+,30), 224
(100), 209 (31), 194 (18),and 180 (31).

(E)-2-(2, 3-Dimethylphenylamino)-N'-(3,5-di-
tert-butyl-4-hydroxybenzylidene)benzohydrazide
(50

Yield 85%; m.p. = 270-271 °C. FT-IR (KBr): cm,
3628 (OH, non-bonded), 3450 (OH, bonded),
3328 (NH), 3210 (NH), and 1635 (C=0); H-
NMR (400 MHz, de-DMSO): ppm, 11.65 (s, 1H,
NH), 9.21 (s, 1H, NH), 8.35 (s, 1H, =CH), 7.74 (d,
]=7.2 Hz, 1H, aromatic C-H), 7.47-7.44 (m, 3H,
aromatic C-H) 7.29 (t, 1H, aromatic C-H), 7.09
(m. 2H, aromatic C-H), 6.96 (m. 1H, aromatic C-
H), 6.83 (d, ] = 8.0 Hz, 1H, aromatic C-H), 6.79 (t,
1H, aromatic C-H), 2.28 (s, 3H, CH3), 2.16 (s, 3H,
CHs), and 1.42 (s, 18H, t-Bu-CH3); Mass: m/z
(%), 471 (M+,15), 248 (16), 224 (100), 209
(29), 194 (10), and 180 (17).

(E)-2-(2, 3-Dimethylphenylamino)-N'-((thiophen-
2-yl)methylene) benzohydrazide (5n)

Yield 96%; m.p. = 230-232 °C. FT-IR (KBR): cm-
1, 3312, 3204 (NH), and 1627 (C=0); tH-NMR
(400 MHz, de-DMSO): ppm, 11.8 (s, 1H, NH) 9.22
(s, 1H, NH), 8.62 (s, 1H, N=CH), 7.70 (d, ] = 8.0
Hz, 1H, aromatic C-H), 7.67 (d, ] = 4.8 Hz, 1H,
thiophene C-H), 7.47 (d, ]=2.8 Hz, 1H, thiophene
C-H), 7.29 (t, 1H, aromatic C-H), 7.11 (m, 3H,
aromatic C-H), 6.95 (d, ]=5.8 Hz, 1H, thiophene
C-H), 6.84 (d, ] = 8.0 Hz, 1H, aromatic C-H) 6.79
(t, 1H, aromatic C-H), 2.28 (s, 3H, CH3), and 2.12
(s,3H, CH3); Mass: m/z (%), 349 (M+, 51), 224
(100), 209 (33), 194 (12), and 180 (27).

General synthesis of
dimethylphenylamino)-N-(2-(aryl)-4-
oxothiazolidine-3-yl) benzamide analogs (6a-6n)

2-(2,3-

To a solution of (5a-5n) (2.68 mmol) in dry
toluene (20 ml), thioglycolic acid (0.37 ml, 5.36
mmol) and anhydrous ZnCl, were added, and
the reaction mixture was refluxed for 24 hours
using a “Dean-stark” water separator. TLC was
used to confirm the accomplishment of the
reaction, after which the solvent was
withdrawn, and the residue was neutralized
using a 10 % (NH4)2CO3 solution. The crude
product was washed with water, dried, and
recrystallized from ethanol.

2-(2,3-Dimethylphenylamino )-N-(4-o0xo-2-
phenylthiazolidin-3-yl) benzamide (6a)

Yield 64%; m.p. = 217-218 °C. FT-IR (KBr): cm-t,
3328 (NH), 3169 (NH), 1695 (C=0), and 1670
(C=0); H-NMR (400 MHz, d¢-DMSO): ppm,
10.65 (s, 1H, NH), 9.05 (s, 1H, NH), 7.51 (d, ] =
6.0 Hz, 2H, aromatic C-H), 7.45 (d, ] = 8.0 Hz, 1H,
aromatic C-H), 7.38 (m, 3H, aromatic C-H), 7.25
(t, 1H, aromatic C-H), 7.09-7.07 (m, 2H,
aromatic C-H), 6.99-6.98 (m, 1H, aromatic C-H ),
6.74 (d, ] = 8.0 Hz, 1H, aromatic C-H), and 6.05
(t, 1H, aromatic C-H); Mass: m/z (%), 417 (M+,
26), 224 (100), 209 (31), 194 (10), and 180
(21). Anal. Calcd. For C24H23N30,S: C, 69.04; H,
5.55; N, 10.06; Found: C, 69.10; H, 5.54; and N,
10.05.

2-(2,3-Dimethylphenylamino)-N-(2-(4-
bromophenyl)-4-oxothiazolidin-3-yl) benzamide
(6b)

Yield 81%; m.p. = 225-227 °C. FT-IR (KBr): cm,
3321 (NH), 3185 (NH), 1680 (C=0), and 1650
(C=0); 'H-NMR (400 MHz, d¢-DMSO): ppm,
10.75 (s, 1H, NH), 9.05 (s, 1H, N-H), 7.58 (d, ]J=
8.4 Hz, 2H, aromatic C-H), 7.48 (d, ] = 8.4 Hz, 1H,
aromatic C-H), 7.47 (d, ] = 8.4 Hz, 2H, aromatic
C-H), 7.25 (t, 1H, aromatic C-H), 7.07 (m, 2H,
aromatic C-H), 6.98 (m, 1H, aromatic C-H), 6.74
(d, ] = 8.4 Hz, 1H, aromatic C-H), 6.67 (t, 1H,
aromatic C-H), 5.95 (s. 1H, Ar-CH), 3.96, 3.82
(2d, J= 16.8 Hz, 2H, CH»- s), 2.28 (s, 3H, CH3),
and 2.08 (s,3H,CH3); Mass: m/z (%), 497 (M++2,
22),495 (M+, 22), 224 (100), 209 (29), 194 (15),
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and 180(25). Anal. Calcd. For Cz4H2;BrN30,S: C,
58.07; H, 4.47; N, 8.46; Found: C, 58.12; H, 4.45;
and N, 8.48.

2-(2,3-Dimethylphenylamino)-N-(2-(2-
chlorophenyl)-4-oxothiazolidin-3-yl) benzamide
(6¢)

Yield 92%; m.p. = 218-219 °C. FT-IR (KBr): cm,
3312 (NH), 3178 (NH), 1687 (C=0), and 1663
(C=0); H-NMR (400 MHz, d¢-DMSO): ppm,
10.82 (s, 1H, NH), 9.04 (s, 1H, NH), 7.75 (d, ] =
5.2 Hz, 1H, aromatic C-H), 7.52 (d, ] = 7.6 Hz, 1H,
aromatic C-H), 7.48-7.39 (m, 3H, aromatic C-H),
7.29-7.23 (m, 1H, aromatic C-H), 7.09-7.07 (m,
2H, aromatic C-H), 7.09-7.07 (m, 1H, aromatic C-
H), 6.74 (d, ] = 9.2 Hz, 1H, aromatic C-H), 6.68 (t,
1H, aromatic C-H), 6.28 (s, 1H, Ar-CH), 3.95,
3.83 (2d, ] = 15.6 Hz, S-CHy), 2.28 (s, 3H, CH3),
and 2.08 (s, 3H, CH3); Mass: m/z (%), 453
(M+*+2, 6), 451 (M+, 18), 224 (100), 209 (26),
194 (9), 180 (19). Anal. Caled. For
C24H22C1N30251 C, 63.78; H, 4.91; N, 9.30; Found:
C,63.73; H,4.92; and N, 9.29.

2-(2, 3-Dimethylphenylamino)-N-(2-(4-
chlorophenyl)-4-oxothiazolidin-3-yl) benzamide
(6d)

Yield 86%; m.p. = 198-200 °C. FT-IR (KBr): cm,
3167, 3333 (NH), 1690 (C=0), and 1648 (C=0).
1H-NMR (400 MHz, ds6-DMSO): ppm, 10.75 (s,
1H, NH), 9.04 (s, 1H, NH), 7.55 (d, ] = 8.4 H, 2H,
aromatic C-H) 7.44 (d, J= 8.4 Hz, 1H, aromatic C-
H), 7.43 (d, ] = 8.4 Hz, 2H, aromatic C-H), 7.25 (t,
1H, aromatic C-H), 7.07 (m, 2H, aromatic C-H),
6.98 (m, 1H, aromatic C-H), 6.74 (d, ] = 8.0 Hz,
1H, aromatic C-H), 6.64 (t, 1H, aromatic C-H),
5.96 (s, 1H, Ar-CH), 3.96, 3.82 (2d, ] = 15.2 Hz,
2H, S-CHy), 2. 27 (S, 3H, CH3), and 2.07 (s, 3H,
CHs3) Mass: m/z (%), 453 (M+*+2, 4), 451 (M+,
12), 224 (100), 209 (27), 180 (16), 166 (13),
111 (12), 85 (24), 71 (31), and 57 (40). Anal.
Calcd. For C24H22C1N30251 C, 63.78; H, 4.91; N,
9.30; Found: C, 63.75; H, 4.89; and N, 9.29.

2-(2,3-Dimethylphenylamino)-N-(2-(2,6-
dichlorophenyl)-4-oxothiazolidin-3-yl)benzamide
(6e)

Yield 80%; m.p. = 232-233 °C. FT-IR (KBr): cm,
3324 (NH), 3215 (NH), 1699 (C=0), and 1659
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(C=0); *H-NMR (400 MHz, de-DMSO): ppm, 10.8
(s, 1H, NH), 8.85 (s, 1H, NH), 7.57 (d, ] = 7.6 Hz,
1H, aromatic C-H), 7.49-7.42 (m, 3H, aromatic C-
H), 7.26 (t, 1H, aromatic C-H), 7.09-7.07 (m, 2H,
aromatic C-H), 6.98 (m, 1H, aromatic C-H), 6.8
(s, 1H, Ar-CH), 6.74 (d, ] = 8.4 Hz, 1H, aromatic
C-H), 6.66 (t, 1H, aromatic C-H), 3.95, 3.90 (2d, ]
=16.0 Hz, 2H, S-CH), 2.28 (s, 3H, CH3), and 2.09
(s, 3H, CH3); Mass: m/z (%), 489 (M+4, 1.5), 487
(M+2, 9), 485 (M+,13), 224 (100), 209 (30), 194
(11), 180 (21). Anal. Calcd. For C24H21Cl2N30,S:
C, 59.26; H, 4.35; N, 8.64; Found: C, 59.28; H,
4.34; and N, 8.65.

2-(2, 3-Dimethylphenylamino)-N-(2-(3,5-di-tert-
butyl-4-hydroxyphenyl)-4-oxothiazolidin-3-yl)
benzamide (6f)

Yield 70%; m.p. = 228-229 °C. FT-IR (KBr): cm-1,
3600 (OH-non-bonded), 3400 (OH, bonded),
3332 (NH), 1697 (C=0), and 1646 (C=0); H-
NMR (400 MHz, d6-DMSO): ppm, 10.5 (s, 1H,
NH), 9.05 (s, 1H, NH), 7.42 (d, ] = 8.4 Hz, 1H,
aromatic C-H), 7.23 (s, 2H, aromatic C-H), 7.09-
7.05 (m, 3H, aromatic C-H), 6.96 (m, 1H,
aromatic C-H), 6.76 (d, ] = 8.4 Hz, 1H, aromatic
C-H), 6.65 (t, 1H, aromatic C-H), 5.89 (s, 1H, Ar-
CH), 3.84, 3.80 (2d, ] = 16.0 Hz, 2H, s-CH), 2.27
(s, 3H, CH3), 2.08 (s, 3H, CH3) 1.33 (s, 18H, t-Bu-
CHs). Mass: m/z (%), 545 (M+, 6), 240 (22), 224
(100), 209 (23), and 180 (14). Anal. Calcd. For
C32H39N30351 C, 70.43; H, 7.20; N, 7.70; Found: C,
70.40; H, 7.22; and N, 7.69.

2-(2, 3-Dimethylphenylamino)-N-(2-(4-
fluorophenyl)-4-oxothiazolidin-3-yl)benzamide
(69)

Yield 65%; m.p. = 209-210 °C. FT-IR (KBr): cm!
3324 (NH), 3162 (NH), 1693 (C=0), and 1676
(C=0); 'H-NMR (400 MHz, d¢-DMSO): ppm,
10.65 (s, 1H, NH), 9.05 (s, 1H, NH), 7.59-7.55 (M,
2H, aromatic C-H), 7.45 (d, ] = 8.4 Hz, 1H,
aromatic C-H), 7.27-7.19 (m, 3H, aromatic C-H),
7.11-7.07 (M, 2H, aromatic C-H), 7.02-6.98 (m,
1H, aromatic C-H), 6.74 (d, ] = 8.8 Hz, 1H,
aromatic C-H), 6.67-6.64 (t, 1H, aromatic C-H),
5.96 (s, 1H, Ar-CH), 3.95, 3.82 (2d,] = 16.0 Hz, S-
CHz), 2.28 (s, 3H, CH3), and 2.07 (s, 3H, CHz3).
Mass: m/z (%), 435 (M+, 20), 224 (100), 209
(18), 194 (11), 180 (20), 81 (52), 69 (98), and
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57 (61). Anal. Calcd. For C24H22FN30.S: C, 66.19;
H, 5.09; N, 9.65; Found: C, 66.22; H, 5.11; and N,
9.66.

2-(2, 3-Dimethylphenylamino )-N-(4-oxo-2-p-
tolylthiazolidin-3-yl) benzamide (6h)

Yield 55%; m.p. = 226-227 °C. FT-IR (KBr): cm,
3325 (NH), 3168 (NH), 1676 (C=0), and 1663
(C=0). H-NMR (400 MHz, d¢-DMSO): ppm,
10.65 (s, 1H, NH), 9.0 (s, 1H, NH), 7.44 (d,] = 8.4
Hz, 1H, aromatic C-H), 7.38 (d, ] = 8.0 Hz, 2H,
aromatic C-H), 7.25 (t, 1H, aromatic C-H), 7.18
(d, ]=7.6 Hz, 2H, aromatic C-H), 7.09-7.07 (m,
2H, aromatic C-H), 6.98 (m 1H, aromatic C-H),
6.74 (d, ] = 8.4 Hz, 1H, aromatic C-H), 6.65 (t, 1H,
aromatic C-H), 592 (s, 1H, Ar-CH), 3.91, 3.81
(2d,] = 16.4 Hz, 2H, SCH), 2.28 (s, 6H, CH3), and
2.08 (s, 3H, CHs3). Mass: m/z (%), 431 (M+, 25),
224 (100), 209 (34), 194 (12), 180 (23). Anal.
Calcd. For CisH2sN30,S: C, 69.58; H, 5.84; N,
9.74; Found: C, 69.55; H, 5.85; and N, 9.75.

2-(2, 3-Dimethylphenylamino)-N-(2-(4-
methoxyphenyl)-4-oxothiazolidin-3-yl)
benzamide (6i)

Yield 55%; m.p. = 209-210 °C. FT-IR (KBr): cm,
3338 (NH), 3178 (NH), 1686 (C=0), and 1677
(C=0). H-NMR (400 MHz, de-DMSO): ppm,
10.65 (s, 1H,NH), 9.03 (s, 1H, NH), 7.44-7.23 (m,
3H, aromatic C-H), 7.25 (t, 1H, aromatic), 7.09-
7.07 (m, 2H, aromatic C-H), 6.99-6.97 (m, 1H,
aromatic C-H), 6.92 (d, J= 8.8 Hz, 2H, aromatic
C-H), 6.74 (d, ] = 8.4 Hz, 1H, aromatic C-H), 6.65
(m, 1H, aromatic C-H), 5.96 (s, 1H, Ar-CH), 3.90,
3.81 (2d, ] = 16.4 Hz, 2H, S-CH), 3.74 (s, 3H,
OCHs), 2.28 (s, 3H, CH3), and 2.08 (s, 3H, CH3).
Mass: m/z (%), 447 (M+, 16), 240 (6), 224
(100), 209 (26), 194 (9), 180 (16). Anal. Calcd.
For CzsHzsN30sS: C, 67.09; H, 5.63; N, 9.39;
Found: C, 67.20; H, 5.64; and N, 9.37.

2-(2, 3-Dimethylphenylamino)-N-(2-(4-
nitrophenyl)-4-oxothiazolidin-3-yl)benzamide

(6))

Yield 62%; m.p. = 198-199 °C. FT-IR (KBr): cm-,
3285 (NH), 1694 (C=0), 1667 (C=0), 1528, and
1348 (NO2). H-NMR (400 MHz, d6-DMSO): ppm,
8.23 (d, ] = 8.4 Hz, 2H, aromatic C-H ), 7.82 (d, ]

= 8.4 Hz, 2H, aromatic C-H), 7.48(d, ]=6.8Hz, 1H,
aromatic C-H ), 7.25(t, 1H, aromatic C-H), 7.08d-
7.06, (m, 2H, aromatic C-H), 6.98-6.97(m, 1H,
aromatic C-H), 6.76(d, ]=8.4 Hz, 1H, aromatic C-
H), 6.67(t, 1H, aromatic C-H), 6.10 (s, 1H, Ar-
CH), 4.04, 3.85(2d, ]=16.0Hz, 2H, S-CH2), 2.28(s,
3H, CH3), 2.07(s, 3H, CH3). Mass: m/z (%),
462(M+23), 224(100), 209(32), 194(11), and
180(21). Anal. Calcd. For C24H22N404S: C, 62.32;
H, 4.79; N, 12.11; Found: C, 62.30; H, 4.78; and
N, 12.12.

2-(2,3-Dimethylphenylamino )-N-(4-o0xo-2-
(pyridin-2-yl)thiazolidin-3-yl) benzamide (6k)

Yield 42%; m.p. = 230-233 °C. FT-IR (KBr): cm,
3311, 3233 (NH), 1703 (C=0), and 1660 (C=0).
1H-NMR (400 MHz, d6-DMSO): ppm, 10.85 (s.1H,
NH), 9.12 (s, 1H, NH), 8.55 (d, J=4.5Hz, 1H,
pyridine C-H), 7.88 (t, 1H, pyridine C-H), 7.64 (d,
J=7.5 Hz, 1H, aromatic C-H), 7.50 (d, J=8.0 Hz,
1H, pyridine C-H), 7.38 (t, 1H, pyridine C-H),
7.26 (t, 1H, aromatic C-H), 7.12-6.97 (m, 2H,
aromatic C-H) 6.97 (m, 1H, aromatic C-H), 6.95
(d, J=8.4 Hz, 1H, aromatic C-H), 6.65 (t, 1H,
aromatic C-H), 5.92 (s. 1H, CH-Ar), 3.96, 3.79 (d,
J=16.0 Hz, 2H, S-CH3), 2.28 (s, 3H, CH3), and 2.08
(s, 3H, CH3). Mass: m/z (%), 418 (M+, 22), 224
(100), 209 (28), 194 (12), and 180 (31). Anal.
Calcd. For Cz3H22N40,S: C, 66.01; H, 5.30; N,
13.39; Found: C, 66.06; H, 5.32; and N, 13.40.

2-(2,3-Dimethylphenylamino )-N-(4-o0xo-2-
(pyridin-3-yl)thiazolidin-3-yl)benzamide (61)

Yield 26%; m.p. = 200-201 °C. FT-IR (KBr): cm-,
3320 (NH), 3294 (NH), 1723 (C=0), and 1642
(C=0). 'H-NMR (400 MHz, ds-DMSO): ppm,
10.75 (s, 1 H, NH), 9. 06 (s, 1H, NH). 8.70 (s, 1H,
pyridine C-H), 8.55 (d, ]= 4.0 Hz, 1H, pyridine C-
H), 7.96 (d, ]= 7.6 Hz, 1H, Pyridine C-H), 7.44 (m,
2H, aromatic C-H, pyridine), 7.25 (t, 1H,
aromatic C-H), 7.07 (m, 2H, aromatic C-H), 6.98
(m, 1H, aromatic C-H), 6.74 (d, ] = 8.0 Hz, 1H,
aromatic C-H), 6.65 (t, 1H, aromatic C-H), 6.01
(s, 1H, CH-Ar) 4.02, 3.84 (2d, ] = 16.0 Hz, 2H, S-
CH>), 2.28 (s, 3H, CH3), and 2.08 (s, 3H, CHzs).
Mass: m/z (%), 418 (M+, 4), 279 (18), 224 (33),
207 (32) 194 (22), 180 (19), 111 (44), 85 (62),
71 (80), and 57 (100). Anal. Calcd. For
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C23H2:N402S: C, 66.01; H, 5.30; N, 13.39; Found:
C, 66.05; H, 5.30; and N, 13.41.

2-(2,3-Dimethylphenylamino )-N-(4-o0xo-2-
(pyridin-4-yl)thiazolidin-3-yl)benzamide (6 m)

Yield 31%; m.p. = 213-216 °C. FT-IR (KBr):cm-,
1667 (C=0), and 3322 (NH); 'H-NMR: (400
MHZ, ds-DMSO0): ppm, 10.8 (s, 1H, NH), 9.12 (s,
1H, NH), 8.6 (d, J]= 4.5 Hz, 2H, Pyridine C-H),
7.55 (d, ] = 4 Hz, 2H, pyridine C-H), 7.49 (d, ]=8
Hz, 1H, aromatic C-H), 7.4-6.67 (m, 6H, aromatic
C-H), 5.97 (s, 1H, Py-CH), 3.97, 3.85 (2d,] = 16.0
Hz, 2H, S-CHz), 2.37(s, 3H, CHs), and 2.08 (s, 3H,
CHs). Mass: m/z (%), 418 (M+, 36), 224 (100),
209 (35), 194 (33), 71 (27), and 57 (38). Anal.
Calcd. For Ci3H22N40,S: C, 66.01; H, 5.30; N,
13.39; Found: C, 66.03; H, 5.31; and N, 13.41.

2-(2,3-Dimethylphenylamino )-N-(4-o0xo-2-
(thiophen-2-yl)thiazolidin-3-yl)benzamide (6n)

Yield 46%; m.p. = 222-224 °C. FT-IR (KBr): cm,
3342, 3224 (NH), 1702 (C=0), and 1663 (C=0);
1H-NMR: (400 MHz, d¢-DMSO): ppm, 10.76 (s,
1H, NH), 9.2 (s, 1H, NH), 7.65 (d, ] = 5.3 Hz, 1H,
thiophene), 7.52 (d, ] = 7.2 Hz, 1H, aromatic C-
H), 7.27 (m, 2H, aromatic C-H, thiophene), 7.09
(m, 2H, aromatic C-H), 6.99 (m, 2H, aromatic C-
H, thiophene), 6.75 (d, ] = 8.0 Hz, 1H, aromatic
C-H), 6.68 (t, 1H, aromatic C-H), 6.23 (s, 1H, Ar-
CH), 3.82, 3.85 (2d, ] = 15.5 Hz, 2H, S-CH>), 2.28
(s, 3H, CH3), and 2.09 (s, 3H, CH3). Mass: m/z
(%), 423 (M+, 27), 224 (100%), 209 (32), 194
(13), and 180 (26). Anal. Calcd. For
C22H21N30252: C, 62.39; H, 5.00; N, 9.92; Found:
C,62.52; H,5.02; and N, 9.93.

Pharmacological evaluation

Male NMRI mice weighing 20-25 g were used to
test synthetic compounds' analgesic activity.
Male rats weighing 150 g were also recruited to
assess the anti-inflammatory and ulcerogenic
actions; animals were purchased from the
Pasteur Institute of Iran (Karaj, Iran). Except
during the studies, the animals had free access
to food and water. The animals were kept in a
constant temperature (22+ 2 °C) environment
with a 12 h light/dark cycle. The study
procedure was approved by the Islamic Azad
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University Tehran Medical Sciences animal
ethics committee.

Analgesic activity

In vivo, analgesic efficacy was determined using
an acetic acid (% 0.6; 0.1 ml/10g) writhing test
in mice mice [7, 22]. The test compounds were
given to the animals at a dose of 30 mg/kg,
followed by an intraperitoneal injection of
acetic acid solution 30 minutes later. Analgesic
activity was measured by counting the number
of writhing movements made by each animal
immediately after an acetic acid injection, as
well as 30 minutes. The anti-nociceptive impact
was indicated as a percentage decrease in
writhing number as compared to the negative
control group.

Anti-inflammatory activity

The carrageenan-induced rat paw edema
simulation model was used to evaluate the anti-
inflammatory activity of the newly-synthesized
compounds [6,23,24]. A 0.1 ml solution of
carrageenan in saline (Sigma-Aldrich, Dorset,
UK) was administered through the injection
into the palmar surface of each animal's right
hind paw. The compounds and standard
medication were given intraperitoneally one
hour before the carrageenan solution injection.
Dial calipers were utilized for determining paw
thickness shortly before carrageenan injection,
as well as at regular intervals over the next five
hours.  Anti-inflammatory  activity = was
measured as the percentage of edema inhibition
compared to the standard group.

Ulcerogenic activity

Acute ulcerogenicity was determined using the
method described before by Cioli et al. [25]. The
rats were divided into groups of six. The test
compounds and the reference medication
(Indomethacin) were given orally at dosages of
105 and 210 mg/kg, respectively. The control
group was given 1 ml of a 0.5 CMC solution. The
animals were fasted for 24 hours before the test
compounds were administered, with free access
to water. The rats were fed a regular meal for
17 hours following oral administration of newly
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discovered compounds and the positive control.
The stomach was cracked open in tandem
with its greater curvature and cleaned with
distilled water and normal saline. The mucosal
tissue damage was examined employing a
magnifying lens while the subsequent grading
system: 0.5 for redness, 1.0 for spot ulcers, 1.5
for hemorrhagic streaks, 2.0 for ulcers bigger
than three but less than five, and 3.0 for ulcers
greater than five [21,26].

Statistical analysis

The data are shown as the average + SEM for n
animals. The results were statistically assessed
via one-way ANOVA, accompanied by the Tukey
multicomparison  test [27].  Statistically
noteworthy variations between groups of
experiments were defined as p < 0.05.

Docking studies

Docking analyses against COX-1 (PDB code:
3kk6) were conducted using the active
compound 6h. Topspin 3.5.7 software was used
to examine the binding mode of COX-1
inhibitory action. Every one of the compounds
was created and then optimized utilizing
HyperChem 8.0 program [28]. To build the
protein architecture for docking, we utilized
AutoDock tools 1.5.6 from the MGL Tools
package [29, 30]. Docking was carried out by
the Autodock VINA [31]. All water molecules
and co-crystallized ligand were eliminated from
the protein 3D crystal structure. Polar
hydrogens were incorporated, and non-polar
hydrogens were merged prior to the addition of
the Kollman unified atom charge and atom type
parameter. Grid map dimensions were
established around the active site (20x20%20).

Results and Discussion
Synthesis

The synthetic route of final compounds is
outlined in Scheme 2. The starting compound,
mefenamic acid (2), reacted with anhydrous
methanol and H2S0498% as the catalyst to give
methyl 2-(2,3-dimethylphenylamino)benzoate

(3), which then treated with hydrazine hydrate
to afford 2-(2,3-dimethylphenylamino)
benzohydrazide (4) [6,20,32,33]. Further
reaction with different substituted aromatic or
heteroaromatic  aldehydes  yielded the
corresponding  2-(2,3-dimethylphenylamino)-
N’-(aryl-heteroaryl) benzohydrazide analogs
5a-5n. The compounds underwent
cycloaddition with thioglycolic acid in presence

of anhydrous Zncl, to get 2-(2,3-
dimethylphenylamino)-N-(2-(aryl)-4-
oxothiazolidine-3-yl) benzamide target

derivatives 6a-6n.

All of the newly-developed compounds 6a-6n
were evaluated for their analgesic activity.
Some of the molecules, including 6d, 6f, 6g, 6h,
6j), 6m, and 6n which were confirmed to be the
most potent analgesics, via the writhing test
were assayed for anti-inflammatory activity.
Moreover, compounds 6f and 6h which were
significantly active in the writhing test were
screened for their acute ulcerogenicity.

Evaluation of the analgesic activity

Table 1 summarizes the anti-nociceptive effect
of all recently discovered thiazolidine-4-one
derivatives. Except for compounds 6b and 61, all
of the novel molecules reduced the writhing
response significantly when compared to the
control. Among the newly developed analogs,
certain  substances inhibited abdominal
constriction more effectively than mefenamic
acid. Thus, substituting 4-thiazolidinone for the
acidic component of mefenamic acid may result
in high analgesic action. As a result, it may be
hypothesized that the thiazolidinone ring and
its substituents may interact with the COX
binding site in various ways. The hypothesis
was justified by the outcomes of the docking
study, as discussed later in more details. The
bioisosteric replacement of phenyl with thienyl
gives a more potent compound 6n. The
existence of electron attracting groups on the
para position of the phenyl ring is better than
ortho, and both electron withdrawing or
electron donating moieties on the para position
give more active derivatives.
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Scheme 2. Preparation of target compounds 6a-6n
Table 1. Analgesic activity of compounds 6a-6n (Writhing test)
(0]
(0]
s
N
L
r
6(
Constriction 1, ibition  Relative P-
Compound Ar No. (%) activit value
(mean * SEM) 0 y
6a phenyl 14.00 + 3.114 56.48 0.95 <0.01
6b 4-bromophenyl 20.60 + 2.768 35.97 0.60 > 0.05
6¢ 2-chlorophenyl 11.60 £ 3.600 63.94 1.07 <0.001
6d 4-chlorophenyl 6.00 + 1.414 81.35 1.37 <.0.001
6e 2,6-dichlorophenyl 11.20 +1.530 65.18 1.09 <0.001
6f 3,5-di-tert-butyl-4- 4.00 + 1.049 87.57 1.47 <0.001
hydroxyphenyl
6g 4-flourophenyl 3.40 £1.435 89.43 1.50 <0.001
6h 4-methylphenyl 3.00 + 0.837 90.67 1.52 <0.001
6i 4-methoxyphenyl 9.80 + 1.934 69.54 1.17 <0.001
6j 4-nitrophenyl 7.60 + 0.678 76.38 1.28 <0.001
6k 2-pyridyl 14.40 + 4.812 55.24 0.93 <0.01
6l 3-pyridyl 21.20 + 6.398 34.10 0.57 >0.05
6m 4-pyridyl 6.60 £ 1.965 79.48 1.33 <0.001
6n 2-thienyl 5.40 + 2.821 83.21 1.40 <0.001
Mefaecnii‘imlc - 13.0 £2.098 59.59 1.00 <0.001
Control - 32.17 +1.759 - - -
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Table 2. The anti-inflammatory activities of compounds 6d, 6f, 6g, 6h, 6j, 6m, and 6n (Carrageenan-induced
rat paw edema)

Compound Ar Time Thickness variation Inhibition P-
(h) (mm) (%) value
1 1.274 £0.214 53.02 <0.01
2 1.966 + 0.185 4997 <0.01
6d 4-Chlorophenyl 3 2.402 +0.283 48.60 <0.01
4 2.164 £ 0.275 52.56 <0.001
5 1.674 + 0.293 56.02 <0.01
1 1.468 £ 0.282 45.87 <0.05
. 2 2.498 + 0.337 36.44 >0.05
6f 3'?}'Ddl;$rt't}’l‘;tg’li4' 3 3.284 + 0.455 29.74 >0.05
ydroxypheny 4 3.308 £ 0.317 27.49 >0.05
5 3.038 £ 0.311 20.18 > 0.05
1 1.872 £ 0.343 30.97 >0.05
2 2.510 £ 0.250 36.13 > 0.05
6g 4-Flourophenyl 3 2.714 + 0.227 41.93 <0.05
4 2.774 £ 0.185 39.19 <0.01
5 2.108 £ 0.338 44.61 <0.05
1 1.904 £0.170 29.79 > 0.05
2 2.804 +0.371 28.65 > 0.05
6h 4-Methylphenyl 3 3.472 +0.463 25.72 >0.05
4 3.316 £ 0.371 27.31 > 0.05
5 2.654 + 0.458 30.27 > 0.05
1 1.664 £ 0.102 38.64 > 0.05
2 2.116 £ 0.311 46.16 <0.05
6j 4-Nithrophenyl 3 2.504 + 0.388 46.43 <0.05
4 2.708 £ 0.369 40.64 <0.01
5 2.326 £ 0.314 38.89 > 0.05
1 1.568 + 0.186 42.18 <0.05
2 2.826 +0.433 28.09 >0.05
6m 4-Pyridil 3 4300 +0.336 8.00 >0.05
4 4,416 £ 0.190 3.20 > 0.05
5 3.826 +0.282 -0.52 > 0.05
1 1.246 £ 0.391 54.05 <0.01
2 2.262 +0.524 42.44 <0.05
6n 2-Thienyl 3 3.382 + 0.647 27.64 > 0.05
4 3.500 + 0.464 23.28 > 0.05
5 2.990 + 0.485 21.44 > 0.05
1 1.098 £ 0.173 59.44 <0.001
2 1.604 +0.234 59.18 <0.001
Indomethacin - 3 1.734 £ 0.236 62.90 <0.001
4 1.368 £ 0.224 70.01 <0.001
5 1.104 £ 0.209 70.99 <0.001
1 2.712 £ 0.066 - -
2 3.930+£0.318 - -
Control - 3 4.674 +0.366 - -
4 4562 + 0.355 - -
5 3.806 + 0.185 - -
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The existence of electron attracting groups on
the para position of the phenyl ring is better
than ortho, and both electron withdrawing or
electron donating moieties on the para position
give more active derivatives.

Evaluation of the anti-inflammatory activity

The anti-inflammatory effects of compounds 6d,
6f, 6g, 6h, 6j, 6m, and 6n are reported in Table
2. Compound 6d, which has a 4-chlorophenyl
group at the second position of the
thiazolidinone ring, had the highest anti-
inflammatory efficacy even after 5 hours
(56.02%). The anti-inflammation action of the
compound 6n (Inh%), which has a thienyl
group on the thiazolidinone ring, was proven to
be 54.05, and 42.44% during the first 2 hours,
respectively, but drastically declined after 2
hours. The anti-inflammatory action was
reduced when the p-chlorophenyl motif was
changed into the “3, 5-di-tert-butyl-4-
hydroxyphenyl, p-fluorophenyl, p-nitrophenyl,
and 4-pyridyl moieties, as found in compounds
6f 6g, 6j, and 6m. Compound 6h, which
included 4-methylphenyl, was ineffective for 5
hours. In conclusion, the anti-inflammatory
effect was connected to the type of the
thiazolidinone ring substituents. The 4-
chlorophenyl group inhibited edema more than
the other compounds, which might be
attributed to its hydrophobic  binding
capabilities. Replacement of the phenyl ring
with heterocyclic bioisosteres (thienyl or
pyridyl) has a deteriorative effect on the
activity. The Electron acceptor groups like F, CI,
and NO; are preferred to methyl as an electron-
donating moiety.

Evaluation of the ulcerogenic activity

In terms of ulcerogenicity, two of the
compounds with the strongest analgesic effect
were chosen to be evaluated. The acute
ulcerogenicity of compounds 6f and 6h is
outlined in Table 3. The newly-developed
chemicals indicated a significant reduction in
ulcerogenicity with a severity index ranging
from 0.300 * 0.123 to 0.200 * 0.123, while the
reference drug, indomethacin, produced a high

Journal of Applied Organometallic Chemistry

severity index (1.667 + 0.333). A massive
reduction in ulcerogenic effects was identified
for the compound 6f, possessing 3, 5-di-tert-
butyl-4-hydroxyphenyl group at the
thiazolidinone ring.

Docking studies

A docking analysis was used to evaluate the
orientation of the very efficient anti-
inflammatory analog (6h) into the COX-1
binding site (Figure 1). The docking scores for
all of the newly-designed analogs were also
summarized in Table 4. Accordingly, the binding
score for the most active agents 6f and 6h were
the highest ones, in accordance with the results
of the analgesic evaluation. Interestingly, they
found also as the least selective COX inhibitors.
According to this molecular modeling, 6h bound
with the main binding site, inserting the
dimethyl phenyl group substituent into the
hydrophobic pocket found in COX-1. The phenyl
ring with two adjacent methyl substituents was
orientated towards a hydrophobic pocket at the
top of the COX-1 main binding site composed of
[le523 and Tyr385. The benzoyl moiety also
interacted with the lipophilic backbone,
consisting of [le345, Leu534, and Met113.

According to our theory, the carbonyl was
located near Ser530, the aspirin acetylation site.
In this regard, the O-atom of the carbonyl
moiety in the thiazolidinone was roughly 3.4 A
away from the OH of Tyr348, the other carbonyl
was close to the OH of Ser530 (distance = 3.7 A),
potentially contributing to covalent acetylation
of COX-1 Ser530 (Figure 1).

QSAR studies

The quantitative structure-activity relationship
(QSAR) links a compound's molecular structure
to its biological effects, consequently built
models aid to predict the activity of newly-
designed molecules [34-36]. As a result, we may
use QSAR models to create novel structures. To
determine if there is a link between the
analgesic and anti-inflammatory effects of
thiazolidine-4-one  derivatives and their
physiochemical parameters, a QSAR
investigation employing a range of molecular
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Table 3. Acute ulcerogenic activity of compounds 6f, and 6h

Ly

\\I./\
L

X

Dose Ulcerogenic activity (Severity p-
Compound Ar (mg/kg) index + SEM) value
6f SHE Ny 210 0.200 + 0.123 >0.05
Hydroxyphenyl
6h 4-Methylphenyl 210 0.300 £ 0.123 > 0.05
- <
Indomethacin - 210 1.667 +0.333 0001
Control - 0.00 = 0.00 -

Figure 1. Three dimensional superimposed representation of mefenamic acid and 6h with the active site of
COX-1 (PDB code: 3kk6)

descriptors was conducted in this work. The
analgesic/anti-inflammatory  activity =~ was
expressed as % inhibition [37]. Hyperchem
software was used to create the chemical
structures of the compounds (Hypercube Inc,
USA). Because the predicted values of various
electronic descriptors are depend on the three-
dimensional molecular  geometry, the
molecules' 3D geometry was adjusted using the
AM1 semi-empirical approach. Electronic and
physiochemical descriptors were obtained by

Hyperchem. Dragon software was used to
compute topological descriptors. To obtain the
optimal multi-linear regression Equation, we
employed stepwise selection methods of SPSS
software's multiple linear regression (MLR)
subdivision subdivision [38, 39]. Since
collinearity of descriptors distorts MLR results,
correlation analysis was performed using
MATLAB software. Each of the co-linear
descriptors exhibiting the most robust
connection with biological activity was kept.
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Some prominent parameters, including the root
mean square error (RMSE), correlation
coefficient (r2), correlation coefficient for cross-
validation significance (q2), standard error of
regression (SE), and significant level were
utilized to verify the regression Equation (p-
value) [40]. The following Equation was
obtained for the analgesic activity of the newly-
developed compounds:

% Inhibition = 15.429 (+ 4.566) Lsm + 25.380 (*
13.475)

N=14, R?=0.488, RMSE = 14.4964, SE =
13.77792, 2= 14.4964, F = 11.419

The resulting Equation for the anti-
inflammatory effect of the newly discovered
compounds is displayed within every hour of
edema separately:

For the 1st hour, % Inhibition= 241.447 (*
65.951) E3v-24.22 (+ 18.229)

N=7, R2= (0.728, RMScv = 6.4747, SE = 5.53424,
q2=0.5760,F =13.403

For the 2nd hour: % Inhibition =
(¥24.837) Dm -28.166 (+8.451)

N=7, Rz= 0.926, RMSE = 2.8818, SE = 2.49497,
q%2=0.8830,F=62.574

For the 3rd hour: % Inhibition =
17.371) Ham - 105.529 (* 26.626)
N=7, R2=0.844, RMSE = 7.7943, SE = 6.16264, g2
=0.7047,F =27.113

196.470

90.453 (&

For the 4t hour: % Inhibition = 48.492 (*
15.973) Qpos-139.322 (+ 56.079)
N = 7, Rz = 0.648, RMSE = 13.3333, SE =

10.20873, 2= 0.3495,F =9.217

For the 5t hour; PI= 63.651 (* 14.266) Qpos-
192.815 (+ 50.088)

N = 7, Rz2= 0.799, RMSE =
9.11806, q2=0.6037, F = 19.906
The second hour edema findings revealed the
best association by computed descriptors

12.0088, SE =

Journal of Applied Organometallic Chemistry

among such Equations. Dm is a WHIM and a 3D
molecular descriptor. The WHIM descriptors
include information on the size, shape,
symmetry, and atom distribution of a
molecule's structure. D is the total density atom
inside a molecule, whereas Dm denotes the total
accessibility index/weighted by mass. Actually,
Dm denotes the presence of mass concentration
at the terminus of a molecule [41,42]. Since Dm
has a positive impact in second hour Equation,
increasing the mass of the group on the
thiazolidine-4-one ring improves the anti-
inflammatory action of compounds. The
predicted values for “% Inhibition” of the
newly-developed compounds using second hour
Equation are listed in Table 5. The correlations
between experimental and predicted activity
levels are shown in Figure 2.

Table 4. Docking scores for newly-designed analogs

6a-6n
Compound COX-1 COX-2

6a -8.6 -5.3

6b -8.0 -2.8

6c¢ -8.3 -5.6

6d -8.7 -6.6

6e -7.5 -4.5

6f -9.1 -1.6

6g -8.2 -4.9

6h -8.6 -4.6

6i -8.7 -6.7

6j -7.4 -6.6

6k -7.7 -7.0

6l -7.9 -5.3

6m -8.2 -4.5

6n -8.3 -5.0

Celecoxib -9.6 -10.9

Mefenamic acid -8.2 -8.2

Table 5. The chemical descriptor values, experimental and anticipated levels of the studied substances' anti-
inflammatory activities (the 2rd hour)

Compound Dm

Experimental activity Predicted activity

(% Inhibition) (% Inhibition)
6d 0.40 49.97 50.62
6f 0.34 36.44 38.24
6g 0.32 36.13 34.31
6h 0.29 28.65 28.61
6j 0.36 46.16 41.97
6m 0.29 28.09 29.60
6n 0.37 42.44 4453
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Figure 2. Experimental vs. predicted anti-inflammatory activity represented as % inhibition

Conclusion

In summary, a novel series of mefenamic acid
compounds containing 4-thiazolidinone were
produced and tested for anti-inflammatory
efficacy in vivo. All of the novel analogs
demonstrated good to exceptional anti-
inflammatory efficacy. Compounds 6g and 6h
were shown to have the most significant
analgesic action. The 2-position of the 4-
thiazolidinone ring was shared by all active
molecules. The inclusion of an aryl ring in the 2
position significantly increased inhibitory
action. The docking investigation revealed that
the activity is dependent on the establishment
of a hydrogen bond between the carbonyl and
the crucial enzyme residue Ser530, as well as a
hydrophobic interaction between the dimethyl
phenyl moiety and Tyr385.
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